The selective estrogen receptor modulator, raloxifene: a segment II/III delivery study in rats.
Raloxifene is a nonsteroidal, selective estrogen receptor modulator developed by Eli Lilly and Company as a therapeutic agent for postmenopausal osteoporosis. Raloxifene was administered orally by gavage at doses of 0, 0.1, 1, or 10 mg/kg/d to female CD rats (25/group) on Gestation Day 6 (GD 6) through Postpartum Day 20 (PD 20). Females were allowed to deliver and maintain their progeny until PD 21. All dead pups and pups culled on PD 1 were given internal and external examinations. One pup/sex/litter was assigned to each of the following assessment groups: 1) the primary pair for the F1 generation study, in which survival, growth, development, behavior, indicators of sexual maturation, and reproductive performance were evaluated; 2) terminal necropsy evaluations at PD 21; 3) terminal necropsy evaluations at 60 d of age; and 4) assessments of immune function at 5 to 6 weeks of age. At termination on PD 21, 60, or approximately 140, a necropsy was performed; crown rump and tibia lengths were measured; pituitary weights were taken; and a portion of the anterior pituitary was retained for growth hormone, luteinizing hormone, and prolactin content determinations (control and 10-mg/kg groups only). The remainder of the pituitary and reproductive tissues were retained for histologic evaluations. Dose-related depressions in maternal body weight and food consumption occurred during gestation. Mean gestation length was increased at 1 and 10 mg/kg. Delayed, extended, and/or disrupted parturition occurred in dams given 10 mg/kg, which resulted in a high incidence of maternal morbidity and/or death, increased numbers of dead pups, and the survival of only 66% of live pups to PD 21. Progeny body weights were not decreased at birth, but were depressed progressively in a dose-related manner during the 3-week lactation period. Negative geotaxis and incisor eruption were apparently accelerated in the 1- and 10-mg/kg groups, but eye opening was delayed at 10 mg/kg. Postweaning activity levels, auditory startle, and passive avoidance performance were not affected in the raloxifene groups. Dose-related decreases in spleen cellularity and thymus weights occurred in both sexes, but immune system function, as measured by splenic natural killer cell activity and antibody response to sheep red blood cells, was not affected. Postweaning body weights and growth parameters, as well as pituitary hormone content, were affected in both an age- and sex-specific manner. Preputial separation was not affected, but vaginal patency occurred ca 2 d earlier than controls in females from the 10-mg/kg group. Estrous cycles of the F1 females were not affected during the first two weeks after vaginal opening, but were disrupted at 12 to 14 weeks of age in the 10-mg/kg group. These females showed poorer mating and fertility indices, and litter size was reduced in the two females that were pregnant. Histologically, reproductive organs were not affected in males at any age or in females at PD 21. At PD 60, vaginal mucification occurred in females from the 0.1- and 1-mg/kg groups. At PD 140, the only finding was a high rate of uterine hypoplasia in the 10-mg/kg group, and this finding occurred in the absence of any concomitant ovarian or vaginal changes. These reproductive and developmental findings are consistent with estrogen antagonist activity of raloxifene.